Scale formation of water injection pipeline will cause the pipeline to be corroded and increase frictional drag, which will induce the quality and quantity cannot meet the need of oil production process. The cause of scale formation in different oilfield is different because of the complex formation conditions. Taking one operation area of Tazhong oilfield as research object, the authors studied the water quality in different point along water injection pipeline through experiment studies, and analyzed the cause of inorganic scale formation and influence factors. The research results can provide theoretical guidance to anticorrosion and antiscale of oilfield pipeline.
Introduction
Oilfield produced water mainly refers to prolapsed sewage in the crude oil production process. It is common that the oilfield produced water is used as injected water to enhance the oil recovery in the water flooding development process. However, poor quality injected water will lead to scale formation and corrosion in the water injection pipeline, which can induce the oil production [1] [2] [3] .
It is known that the common scaling of oil pipeline is calcareous carbonic, calcium sulfate, barium sulfate, strontium sulfate, also including corrosion products (ferrous sulfide, ferrous sulfate) and precipitates which have high solubility, high content under certain conditions [4] , which are mainly caused by the following four reasons. (1) Mixing the injection water and formation water will cause scaling. There are rich sulfates in seawater and calcium ions, magnesium ions in formation water, which will cause calcium sulfate and magnesium sulfate when mixing. (2) Automatic scaling reservoir water and oil coexisted; various production processes inevitably lead to the changes of equilibrium. If this change makes fluid components over a mineral solubility limit, it will produce the scale deposition sulfate and carbonate, due to changing the temperature and pressure or the deposition of hampered flow; high salinity brine temperature substantially falls; they will lead to halide precipitation crystallization. (3) The scaling that evaporation caused and produced hydrocarbon gas in the process of mining relates to formation water. With the production of pipe hydrostatic pressure decreases, the volume of hydrocarbon gas will increase and the higher temperature of the brine will evaporate, so that the remaining dissolved ions concentration is more than solubility product of the mineral substance leading to scaling. (4) When gas drive or chemical flooding produced scaling by carbon dioxide flooding to take the tow times extracting oil, acidic water which contains carbon dioxide and dissolution of calcite formed the dynamic balance [5] [6] [7] [8] .
Combining the four factors above and considering that the mineralogical composition in the oilfield produced water varies in the different districts [9] [10] [11] , it is essential to carry out experimental research on the compositions of the injected water and corrosion mechanism in the specific oilfield, for example, Tazhong oilfield in Xinjiang, China studied in this paper. Then, the trend of the water injection system scaling and corrosion is predicted, which benefits to prevent these negative factors reducing the oil recovery. 
Material and Method

Source of Water and Scale Samples.
The water sample and the scaling sample are extracted in the reinjection water pipeline at different distances from Union Station in site. In order to study the effect between water quality in water injection pipeline and scale sample, we take water sample at different positions at the number 3 water injection pipeline as the research object. The sampling points map was shown in Figure 1 .
Experimental Method of Water and Scale Samples.
According to influence factors of oilfield reinjection water corrosion and scaling, further quantitative test on the reinjection water in Tazhong oilfield is conducted to identify the main factors of scaling and corrosion. The test method of the main inorganic ions, which influence scaling and corrosion which are Ca 2+ , Mg Table 1 . The analysis methods of main organic matters which influence oilfield reinjection water scaling and corrosion: COD, TOC, suspended solid, oil, the analysis method, are shown in Table 2 .
Bacteria analysis in oilfield reinjection water is conducted based on (water injection bacterial analysis method) SY/T 0532-93[13]. Table 3 .
Results and Discussions
Results of Water Samples and Discussions. Water quality test results are shown in
According to the test results in Table 3 , we can find the following. (1) The suspended matter content of number 1 to number 5 water samples are all above 100 mg/L, far greater than the minimum requirements of oilfield reinjection water (value < 10 mg/L). Suspended matter content seriously exceeding the standard is one of the main reasons of water injection pipeline scaling. Therefore, reducing the suspended matter content can be used as one of the ways to control fouling. (2) The original water concentration of COD is 40-80 mg/L. Because the original effluent water quality drops badly, the content of crude oil in water after original process will be high. For the crude oil in water, we can control the content of crude oil by the methods of adding water, sedimentation, and filtration. being much lower than that of calcium, Ca 2+ is supposed as negligible factor for scaling formation. (5) The pH value of the number 1 sample is 5.5, and pH value of the numbers 2, 3, 4, and 5 samples is 6. The pH value of the oilfield water injection is 6.6 in 2009. So the reinjection water is weak acid in Tazhong oilfield. Although the lower pH value can make the scaling tendency reduce, elevate pH, and increase scaling tendency, the lower pH will cause the pipeline inner wall exposed to the acidic environment cause corrosion. (6) The concentration of sulfide is up to 300 mg/L before the transformation and the sulfide concentration is 15 mg/L after the transformation; the higher content is one of the causes of pipeline corrosion. (7) The concentration of chloride ion is about 55 g/L in Tazhong oilfield; the higher concentration of chlorine ion is the main pipeline corrosion factor. (8) The oxygen content in Tazhong oilfield water injection line is 0.
The sulfate reducing bacteria and iron bacteria are not detected in the water injection pipeline. 
Scale Sample Test Results and Discussions.
The qualitative analysis of metal atoms in Tazhong oilfield reinjection water was tested by atomic emission spectrometry. The results are shown in Figure 2 . For the calcium carbonate of scale, iron and strontium carbonate were analyzed: calcium carbonate is 90%, strontium carbonate is 3%, sand is 3%, and the others are 3% (including the oil which is not washed). The analysis method of number 2 scale sample is the same as that of the number 1 scale sample; through testing, the calcium carbonate of number 2 scale sample is 88%, iron is 3%, and Sr is 2%.
From the testing results of scale samples, we can find the following. (1) The calcium carbonate is the main cause of oilfield water injection pipeline scaling. The results are the same as analysis of water quality. (2) The strontium content of number 1 scale sample is 3%; magnesium, iron, and barium content are less; the scale is almost not containing magnesium and barium. The iron content of number 2 scale sample is 3%; iron content is higher than that of iron ions in water at a percentage of total cations, and there is a certain degree of corrosion; ferrous sulfide scaling also blocks the pipeline. So we should fundamentally solve the scaling and control the corrosion problem.
Conclusions
According to the water quality analysis, the high calcium content in the reinjection water is the main cause of water injection pipeline scaling. So the scale inhibitors which have inhibiting effect of calcium carbonate are chosen to protect the water injecting pipeline. The water is acidic and chlorine ion concentration is high when pH value of injection water is [5.6, 6 .0], which are the main causes of pipeline corrosion factor. Besides, a small amount of sulfide in water will produce hydrogen sulfide under acidic conditions, which is also one of the reasons causing corrosion.
